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A clinical need.
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Sound Speed Microscope

Acoustic Impedance Microscope



Scanning Sound
Speed Microscopy



Basic idea.

Mechanical scan

Transducer

Abnormal Normal

/(YU 10 um
Glass Substrate

Visualize sound speed and attenuation.
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Massive hyalinization in the endocardial side (left side of the figure)
classified as severe allograft rejection.



Scanning Acoustic
Impedance Microscopy
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Improvement of
spatial resolution
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3D deconvolution processing
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Improvement of
accuracy



Beam

IS focused.
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Wave propagation.
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Apparent acoustic impedance of the target
assuming vertical incidence.
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Measurement for saline solution.

Acoustic Impedance
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Cerebellum tissue of a rat.

1 mm MNs/m3
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Acoustic Impedance images
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Observation of brain
tumor model of rat
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Cell size observation



Observation system for cultured cells.
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Commercialized system by Honda Electronics.

Incubation cell
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Waveform and spectrum.

Signal intensity (arbitrary)
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Cultured glial cells, rat.
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Fig.1 Acoustic impedance image of
astrocyte cells indicated in MNs/m3.

Fig.2 Thickness profile in um. The
height of each cell is about 12-13 um.
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Commercialized by
HONDA Electronics



Development in Honda Electronics

2005 Pulse Driven Type
Ultrasonic Sound Speed Microscope

2007 Pulse Driven Type Ultrasonic
Sound Speed / Acoustic Impedance
Microscope

1985 Burst Driven Type
Ultrasonic Microscope




HONDA Electronics
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Summary

1. Acoustic Impedance microscope was proposed.

. No need to slice, stain. Non-contact.

. Estimation error by assuming vertical incidence Is
significant If;

. The error may be compensated.

. Calibration by using saline solution.

. Cerebellar tissue was observed.

Cultured cells were observed with a sufficient

resolution.
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What can we do next ?



Direct probing

Non-sliced specimen

This presentation

Direct probing

Future ?
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A hybrid 2D 3D microscope

2D Profile of
Acoustic Impedance

Quantitative

3D Profile by
Synthetic Aperture

Morphological



A hybrid 2D 3D microscope

B 3D_main.vi
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Thank you for your attention.



